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ABSTRACT 



The PDP is divided into a plurality of scan blocks. Imme- 
diately before a write discharge period of each scan block, 
a pre-discharge erasing period or a pre-discharge period and 
a pre-discharge erasing period is ox are established. To 
minimize the period of time from the {He-discharge to the 
write discharge, the pre-discharge and the pre-discharge 
erasing are conducted for each of the sinning and sustain- 
ing electrode blocks or in a sequential manner. Furthermore, 
a first sustaining discharge period of a short time is disposed 
immediately after the write discharge period for each scan 
block and a second sustaining discharge period for all 
display cells is arranged after the write discharge of all scan 
blocks. 

1 Claim, 30 Drawing Sheets 
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METHOD OF DRIVING PLASMA DISPLAY form accumulation of charge. Due to the charge 

PANEL HAVING IMPROVED OPERATIONAL accumulation, there appears an inner voltage or a wall 

MARGIN voltage having a polarity opposite to that of the data pulse. 

In consequence, as the discharge continues, the effective 

BACKGROUND OF THE INVENTION 5 voltage in the cell is reduced. Even if the data pulse voltage 

The present invention relates to a method of driving a J!^^^ caiinot be kept 

£asma display panel (PDF to be a^viated as £p ^ 

^ow), and xn rurncuiar to a method of driving a PDP ap^betweeX^ 

of ao altemating^irrait (ac) discharge memory type. ^ electrode 14, a voll^ 

DESCRIPTION OF THE RELATED ART superimposed onto the effective voltage. Consequently, even 

" when the sustaining pulse has a small voltage amplitude, the 

In general, a PDP has various advantageous features, for discharge threshold is rcsultantly exceeded and hence there 

example, constitution with a reduced thickness and a high occurs discharge. In consequence, continuously applying the 

display contrast ratio, possibility of a relatively large screen, sustaining pulse between the scanning electrode 11 and the 

a high response speed, capability of multi-color emission by sustaining electrode 14, the discharge can be kept continued, 

use of fluorescent substances. These days, consequently, thereby achieving a memory function. In addition, when an 

PDPs have been increasingry and widely employed in many erasing pulse which is a pulse having a low voltage and 

fields of, for example, displays and color displays related to which has a height and a width enough to caned the wall 

cornputer systems. ^ voltage is applied to the scanning electrode 11 or the 

PDPs are classified into two types «y»»H«g to operations sustaining electrode 14, the discharge can be terminated, 

thereof, namely, PDPs of an ac discharge type in which Incidentally, in a PDP using the ac discharge memory, to 

dectrodes are covered with didectrics such that operation is develop a stable write discharge (between the inning and 

indirectly conducted in an ac discharge state and PDPs of a data electrode), it is effective to carry out a pre-discharge 

(hrect-current (dc) type in which electrodes are exposed to a ^ prior to the write discharge. Effect of pre-discharge is 

discharge space such that operation is achieved in a dc attained by optimization of wall charge of each electrode and 

discharge state. Moreover, the PDPs of the ac discharge type residual of active particles (charged partides and exdted 

are grouped into PDPs of a memory operatioa type including particles) supplied into the discharge space. The wall charge 

a discharge cell memory to drive operation thereof and PDPs has a relativdy long life, whereas the active partides are 

of a refresh operation type in which operation is accom- ^ rapidly attenuated. 

piished without using such a discharge cdl memory. In this FIG. 2 shows layouts of electrodes of a conventional PDP 

connection, a PDP has luminance in proportion to the using the ac discharge memory operation, 

number of discharges during each unitary period of time, FIG. 2 shows the electrode arrangement of a conventional 

namely, the number of voltage pulses applied thereto per PDP achieving the ac discharge memory operation in which 

unitary time. In PDPs of the refresh operation type, lumi- 33 display cells 86 are disposed in the form of a matrix having 

nance is lowered as the display capadty is increased. j rows and k columns in association with the electrode layout 

Consequently, this type is primarily u sed for PDPs having a of the PDP pand 7Z> for the dot matrix display. As shown in 

small display capacity. FIG. 2, the PDP 7b includes scanning dectrodes S cl , S rt , . 

FIG. 1 shows in a cross-sectional diagram the structure of . . , and and sustaining electrodes S mly S^, . . . , and 

a display cell 86 of a PDP conducting the ac discharge 40 which are disposed parallel to (he scanning electrodes S ciJ 

operation. As can be seen from this diagram, the display cdl S rf , . . . , and and data dectrodes D p D a , . . . , and D* 

8fr includes two insulator substrates 19 and 13 which are which are vertical to the scanning and sustaining dectrodes. 

made of glass and which respectivdy provide a front surface In this OMifiguration, when the phosphor layer 16 of FIG. 1 

and a rear surface thereof, a scanning dectrode 11 and a is provided with three colors red (R), green (G), and blue 

sustaining electrode 14 which are fabricated on the insulator 45 (B), there can be obtained a PDP capable of displaying color 

substrate 13, a data dectrode 18 formed on the iq«nUt<r images. 

substrate 19 to be orthogonal to the scanning dectrode 11 FIG. 3 is a signal timing chart showing examples of 

and the sustaining dectrode 14, a discharge gas space 12 waveforms of driving voltages in the PDP 7b, namdy, a 

disposed between the insulator substrates 13 and 19 and waveform of a cornmon sustaining electrode driving voltage 

filled with a discharge gas including helium, neon, xenon, or 30 COM applied to the sustaining electrodes S ml , S^, . . . , and 

a mixture thereof, an insulation wall 12 to reserve the waveforms of scanning electrode driving pulses S 1? S 2 , 

discharge gas space of each display cell Zb, a phosphor layer S 3 , and S, respectively applied to the seaming dectrodes 

16 made to convert an ultraviolet ray emitted due to dis- S cl , and S^, and a waveform of a data electrode 

charge of the discharge gas into a visible light, a layer of driving voltage DATA applied to a data dectrode D, 

dielectrics 1ft to cover the scanning dectrode U and the 33 (l£i£k). 

sustaining electrode 14, a protective layer 15 which is made FIG. 4 is a schematic diagram showing a cycle of driving 

of, for example, magnesium oxide and which protects the operation in the conventional example. The driving cycle 

didectrics If from being damaged by the discharge, and a indudes a fire-discharge period A(l-6), a pre-discharge 

layer of didectrics 17 to cover the data dectrode 18. erasing period B(^6), a write discharge period C<3-6), and 

Referring next to FIG. 1, description will be given of a 60 a sustaining discharge period D(4-6). The pre-discharge 

discharge operation of the selected display cell 86. In period A(l-tf) and the pre-discharge erasing period B<2-6) 

response to a pulse voltage exceeding a discharge threshold, constitute a period to generate active particles and wall 

namely, a data pulse applied between the scanning dectrode charge in the discharge gas space 12, thereby attaining a 

U and the data dectrode 18, there is caused discharge stable write discharge characteristic in the write discharge 

therebetween. According to the polarity of the data pulse, 65 period Q3-6). 

particles having positive or negative electric charge are Namdy, in each display cell of the PDP7fc, the discharge 

attracted onto surfaces of the didectrics 19 and 17 so as to and erasing operations are effected sinmrtaneously accord- 
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ing to a ore-discharge pulse li> and a pnt-discfaaige erasing operation and of reducing the characteristic differences 

pubc 26. In the write discharge period C(3-6), a scanning between scanning lines with respect to the write discharge 

pulse 3b is sequentially applied at an iolepeiKknt timing to and the sustaining discha^ 

the scanning electrodes S^S^..., and so as to achieve above. 

a write discharge in a line sequential manner. To conduct as In order to achieve the above object, there is provided a 
write operation in an 1^-th display cell Hb, a data pulse 6b is PDP driving method in accordance with the present inven- 
applied thereto at a timing of the scanning pulse 3b having tion for use with a PDP of an ac discharge memory type 
the driving waveform S x to cause discharge between the comprising M scanning electrodes (M being an integer) 
scanning electrode S cl and the data electrode D,. When a conesponding to scanning lines of display cells formed on 
write operation is not desired for the display cell 86, the data 1Q an identical plane, M sustaining electrodes sustaining dis- 
pulse is not applied thereto. In the sustaining discharge charge of the display cdls, a plurality of data electrodes 
period D(4-6)t « display cell in which a write discharge has disposed to be orthogonal to the scanning electrodes and the 
been conducted in the scanning period is sustained in the sustaining electrodes for receiving predetermined display 
discharge state according to the memory function. Thanks to data and being driven in response thereto to display me data, 
sustaining pulses 4b and 5b, discharge is repeatedly con- ^ no ble gas filled in a space between the scanning and 
ducted between the scanning and sustaining electrodes and 15 sustaining electrodes and the data electrodes. The M scan- 
hence the on state is kept retained ning electrodes and the M sustaining electrodes are respec- 
In FIG. 4, a potion indicated with a slant line represents tivd ^ equally subdivided into N scanning electrode 
the write timing of each scajining line. Ate the write groups and N sustaining electrode groups (N being a posi- 
operation of the last s ^^ n ^^ * I 20 integer N^). Each of the N scanning dectrode groups 
sustaining discharge is reamed for aUdis^ay cells at the 20 ^ d ^^^ Nsast2 ^ dec ^ 

same time in the ^ A assigned with a rre^dSge period crfan identicTdme 

m the PDP Jiving mefcod of the prior «t, since fte ^Vprt^sJ^^ £riod of an identical time 

interval of time from a pre^isAarge/a r^Mhscharge erasing S^^^Tv^d of a time-shared time 

to a write discharge varies between rtates ^cd^od^toe^er tennSn of a write 

respectively of active particles and wall charge produced by 25 * onc * A raco . If 000 01 ~7 " n 

mT^uscW^SSe erasing and me Characterise discharge period conceding to an N-th final) scanning 

tic sSeTu^riTope^ci arevaried depending on the electrode group and an N^ (final) sustaining electrode 

scanning lines. This leads to a drawback of a substantial group is set as a sustaining discharge period common to all 

decrease in the write margin. of the scanning electrode groups and all of the sustaining 

According to the prior arU in a PDP having about 200 to 30 electrode groups, 

about 300 scanning lines and a PDP of a low-gradation In this connection, a pre-dlscharge period and a pre- 

display, the scanning pulse can take a sufficiently long pulse discharge erasing period of each of an n-th scanning dec- 

width not less than about several microseconds (us) so as to trode group and an n-th sustaining electrode group (n being 

achieve a stable display operation. Recently, however, there a positive integer and 1 £ n£N) may be duplicatedly used as 

has been increasingly desired in the market a PDP for use ^ a write discharge period of an (n-l)-th scanning electrode 

with a full-color flat display which has a large display groups and an (n— l)-th sustaining electrode group, 

capacity with about 500 to about 1000 scanning lines. To Moreover, in accordance with the present invention, there 

drive such a PDP, a high-speed write operation is reqimed to is provided a PDP driving method for use with a PDP of an 

be conducted with a data pulse width of about one to three ac discharge rnemory type comprising M scanning elec- 

ini^seconds However in the conventional chiving tro ^^ s ^^ to ^anniTg hnes of display cells 

method, the active particles and wall charge ^as seeds of «° £^ an Wentod plaw?M sustaining decodes (M 

discharge are insufficient in quantity. This requires the write ronnea on an ^"k^!^^ut f ~\u o 

satisfactory image display cannot be obtained. scanning electrodes and the sustaiiiing decors fee iecerv- 

In u^rSngnZod described above, the period of « mgpredeter^etio^ 
time between the prUscharge and the write discharge is thereto to display the data and nc*k gasflfled in a space 
increased with the lapse of time in the scanning pulse between the scanning and sustaun^ dectrales and me data 
applying operation. Consequently, the active particles and electrodes. The M scanning electrodes and the M sustaining 
wall charge produced by thcrax^hschnrgearedescreasedin electrodes are respectively and equally subdivided into N 
quantity and hence the write discharge is not easily 50 scanning electrode groups and N sustaining dectrode groups 
achieved. This requires the er*««^«g pulse voltage and the (N being a positive integer 2). A pre-dischaige period of 
data pulse voltage to be increased. Furthermore, at the an identical time zone Is set to all of me scanning electrode 
earlier point of time in the scanning pulse applying groups or all of the «n staining electrode groups and there- 
operation, there is elapsed a longer period of time from the jftcx a pre-discharge erasing period of an identical time zone 
write discharge to the beginning of the sustaining discharge. 55 a write discharge period of a time-shared time zone are 
Consequently, the wall charge created by the write discharge respectively set to each of the N scanning electrode groups 
is decreased and hence it is difficult to cause transition to me andeachctf meNsustaimng electrode groups. A fixed period 
sustaining discharge. Moreover, in the write discharge 0 f time after termination of a write discharge period corre- 
operation, the quantity of generated L wall charge is smaller spooding to an N-th (final) scanning electrode group and an 
man that cfwaU charge prodiic^ N-th ffinaH sustaining electrode croup is set as a sustaining 
opemioQiBthe onhnaryrtate. Id consequence, the s^udn- « ^ to ^rf^ Gcannill ^ aeamit 
ing pulse voltage is required to be laicascd to have a higher rf te sutt ^ lRg eiecrrodHrotnK. 
possibility of transition to the sustaining discharge, which groups ana iui 01 inc suBuuuwg ck^uws »v*y». 
^ri M b« U itial«te^tatb7Zi^«igla InddentaDy and a pre-<hscharge erasing period of a* of 

u»o w a cmuDMnuw , cr- ^ ^ ^^,,1^ electrode group and an n-m sustaining 

SUMMARY; OF THE INVENTION & dectrode group may be dupHcatedry used as a write dis- 

It is therefore an object of the present invention to provide charge period of an (n-l)-th scanning electrode groups and 

a PDP driving method capable of conducting a stable write an (o-l)-th sustaining electrode group. 
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Id accordance with the present invention, there is addi- M sustaining electrodes, a plurality of data electrodes dis- 

toonally provided a TOP driving method for use with a FDP posed to be orthogonal to the o-«n„in g electrodes for receiv- 

of an ac discharge memory type including M scanning ing supply of display data and being driven in response 

electrodes (M being an integer) corresponding to scanning thereto to display the data, and noble gas filled in a space 

lines of display cells formed on an identical plane, M 5 between the scanning and sustaining electrodes and the data 

sustaining electrodes (M being an integer) sustaining dis- electrodes, thereby forming a plurality of display cells The 

charge Redisplay cells, and a plurality of data electrodes method includes a pre-discharge period of a batch type for 

* t^T? 10 ^ SCan ^5f^ i ^ of Week, fo^eTXme^nning anHSnS 

ZT^Jf^ teCmag ^T^^ Erodes, a write discharge period fc^ueiilial scanZg 

"!i, CSp0,,Se J h r to - V "I? 8 " to for each of the blocks, a fiVsurtaining ^charge perS 

^*V?* a ^1^*V*te^<^V^ each of the blocks immediately after a^ dfcchanj 

™2 ^t^°L^ ^f 1 ^ 6 synchronized with a pre^ischarge period of anc<haoTof 

m C0lnmne41 «■» a >±*. a *y the blocks, and a secTnTsuSg^harge period stout 

sequentially conducting a scanning operation according to taneousfor aUof the blocks. The pre^s^e^od oftte 

, ...... is pertinent block is a third sustaining discharge period of at 

In accordance with the present invention, there is pro- least one of the blocks other than the pertinent Mock. 

^I^Z^IT^ "7"" 8 1 PDP ,° f r j aC Furth-more, mere is provided a PDPdriving method in 

discharge memory type combing M scanning electrodes accordance with the present invention for use with a PDP of 

^J^^^^^^fof^^^sfor^ an ac discharge memory type comprtongT scanMng 
SSde^ZS 0 ^ ^ If^T^ » ^odeTMsus^mgeleXdes™^ in pTZ 

™ ^^^ofdispky to the M scanning dearofcsTN sets ofWning 

datathereto, noble gas filledm a space^between the scanning electrode groups sldNsets of sustaining electrode groups 

decodes and the data dectrodes Tte method tadudes a obtained ^Respectively subdividing toESSEEZ 

^^^J^JZtT^^ ^* d ?*? nfflr trodes and 'the MsustaLing decides, . plu^of dat 

^tffftJ^T* eUx T^ S ' l S T UUa i^ agt * dectrodes disposed to bTorthogonal to thf^nning etoc- 

C^UvT^f 8 - ' r^Jl^ aCC T dmg to ^ f« receiving supply ofdfcplay data and being driven 

*e d^play selection inthc write discharge period, a pre- in response thereto to display the data, and ncWeSs&Led 

discharge period disposed at a pant of time prior to a write in a^ between the^uiing aXustoinZ 

Asduuge operation, 'i^eourjr appljring consecutive mi thTdata electrodes, thereby fcJnH^wSylf 

pre^scharge pukes and pre^sdiarge erasing pulses to all M display cells. The method includes s3clmg inloTplu 

t^^^^^^^T^ Mb lH rf » «■*"««■ display cycle in which a 

nJZ^lJ?™** e ^ dC , gr ° U . pS ' , d Tf^ g 8 ** **** operation is repeatedly cZlucted for all of the 

™f il^ST* "5* J™"*; ofmefi "» comomatfoi ofsublelds undergSe^y^decton for 

H^Z 8 ^T C period of a final one of the scanning each of the di^y cells, a prSischargeVSod of a 

t-STT'. . . , . . , . type for each of blocks formed with the scanning and 

The PDP driving method includes the steps of srmulta- sustaining electrodes, a write discharge period for a sequen- 
a pre-discharge pulse to all of the scanning w tial scanning for each of the blocks, a first sustaining 
electrodes, subdividing the number M by N for creating N discharge period for each of the blocks immediately after a 
scarming electrode groups, disposing a precis charge erasing write disdiaxgesynctomizedw^ 
penod and a write discharge period simultaneously there- another one of the blocks, and a second sustaiiiing discharge 
°L N scanning electrode groups and a first period simultaneous for all of the blocks. The^discharge 
sus^g <hscharge period after termination of the write 4J period of the pertinent block is a third sustaining discharge 
Aschargeperiod, and disposing a second sustaining dis- „ „, least OBe ^ Wocks ^ ^ £ < 3 m 

charge period common to all of the scanning electrodes after block. v^^ui 

^?£™*f ^.^T 118 diS<llarge Ptli ° i ° f 8 ^ In accordance with the present invention, there is pro- 

F^^Z!^T • ,„„ «. vided a n» driving method use wim a W of an^c 

Rirfcermore, the PDP driving method includes the steps so discharge memory type comprising M scanning electrodes 

c^bdividing number M by N for creating N scanning M sustaining de^X o^s^ pah^reWmTe 

electrode groups, disposing in a consecutive and simulla- M scanning electrodes, N sets of scanning elecb^de groups 

neousmanner a pre-d^harge period, a pre-discharge eras- and N sets of sustaining dectrodTgroups obtsitSby 

mg period^ anda write discharge period for each of the N respectively subdiviougthe M scanningdedrodeTand the 

^K^^.rT^ t^J 0 ^^ "if?" 8 ! 35 M sustalnm 8 electrodes, a plunuity of data electrodes dis- 

^L^^T^Ji Ht? St * U ^* m ° d ' md !*»«> to be orthogonal to the scanning electrodes for receiv- 

^i^^ ^f^^ < ^ C ^f^~ mmont0 i"g supply of display data and being driven in response 

aU of the scanmng declrodes after termination of the first thereto to display toe data, and n»Me gas filled inTspace 

surtammg discharge period of a final one of the scanning between the scanning abstaining diodes and the data 

electrodes. <so dectrodes, thereby forming a plurality of display cells. The 

In accordance with the present invention, mere is pro- method includes a prc-discharge period of a batch type far 

vided a PDP driving method for use with a PDP of an ac each of Mocks formed with the scanning and sustaining 

discharge memory type comprising M scanning dectrodes, electrodes, a write discharge period for a seouential scanning 

M sustaining electrodes disposed in pair with respect to the for each of the blocks , a first sustaining discharge period for 

Miranning electrodes, N sets of scanning electrode groups 65 each of the blocks immediately after a write discharge 

and N sets sustaining electrode groups obtained by synchronized with a pre-discharge period of another one of 

respectivdy subdividing the M scanning electrodes and the the Mocks, and a second sustaining discharge period simuJ- 
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taneous for all of the blocks. Atenativdy, me method 100 us, even when the data pulse widthis respectivery about 

includes in addition thereto a third sustaining discharge 3 us, 2 us, or 1 |is, the write discharge can be conducted 

period synchronized with a prahscharge period of another without increasing the data pulse voltage. As above, when 

block. Sustaining pulses constituting the first or third sus- the period of time from the pre-discharge erasing to the write 

taining discharge period in phase with pre-discharge pulses 5 discharge is appropriately controlled in association with the 

or with pre-discharge and pre-discharge erasing pulses pulse width and the «^>mrfng poise width, the write 

applied to a inning or sustaining dectrodea of the block operation can be accomplished at a high speed, which is 

under the pre-discharge are applied at least in a block on a efficient when driving a PDP having a large display capacity, 

sideof or on cacfa side of the Hock ^^^^ BRIEF DESCRIPTION OF THE DRAWINGS 

Furthermore, mere Is provided a PDP drmng method in io «~»-» *~* 

accordance with the present invention for use with a PDP of The objects and features of the present invention will 

an ac discharge memory type comprising M scanning become more apparent from the consideratioD of the fol- 

dectrodes, M sustaining electrodes disposed in pair with lowing detailed description taken in conjunction with the 

respect to the M scanning electrodes, N sets of scanning accompanying drawings in which: 

electrode groups and N sets of sustaining electrode groups 15 FIG. 1 is a cross-sectional diagram showing constitution 

obtained by respectively subdividing the M scanning elec- 0 f a display cell of a PDP using an ac discharge memory 

trodes and the M sustaining electrodes, a plurality of data operation: 

electrodes disposed to be orthogonal to the scannin g elec- piG. 2 is a plan view showing the electrode layout of a 

trodes for receiving supply of display data and being driven pj^p usul g ^ ac discharge memory operation as a conven- 

in response thereto to display the data, and noble gas filled 20 tional example; 

in a space between the scanning and sustaining electrodes pjQ 3 ^ a & jg Da i timing chart showing an example of 

and the data electrodes, thereby forming a plurality of drf . volUgc wavc f onus in the conventional example; 

display cells. The rnclhod ^^P^ s ^ t ^ * FIG. 4 is a schematic diagram chart showing partitions of 

a batch type each of bl(>dcs farmed with the scanning an d JJJ^^ 

sustaining Om^^M^^pM^^ * * d^te to elec^deWout of a 

tial scanning for each of the blocks, and a second sustaining HU. 5 a pian view snowing me ^^"^^ 

discr^er^ simultaneous teaU of the blocks. AcaZ PDPusing an ac <h^e rnemory operation to which the 

^^in rSsTwith a pre-discharge pulse or with a pre- present invention is applied; 

d^e^andapre-d^^ HG. 6 is a sd>en^ dia^ 
Sc^nninior sustaininVelwtroo^ of the block under the 30 a drrvc tinn^ period m a fi^ 

ise-discharge is applied at least to the scanning electrode wim the present invention; 

group, the sustaining electrode group, or the scanning elec FIG. 7 is a signal tinting chart showing an example of 

node and sustaining electrode groups of one of or either of driving voltage waveforms in me first embodiment; 

the sides of the block under the pie-discharge. FIG. 8 is a schematic diagram chart showing partitions of 

In this connection, the cancel pulse is a pulse applied to 35 a a^e timing period ma secom 

the overall pre-discharge period of the block under the with the present invention; 

pre-discharge. FIG. 9 is a schematic diigram chart showing partitions of 

As described in conjunction with the pria art example, to a drive tmting period in a third embodiment in accordance 

achieve a stable write discharge in a POT of the ac discharge with the present invention; 

memory type, it is cm^nt to condu<l a pre-discharge prior 40 FIG. It is a schematic diagram chart showing partitions 

to the write discharge. Effect of the prenlischarge is devel- of a drive timing period in a fourth embodiment in accor- 

oped according to optimization of the wall charge on each dance with the present invention; 

electrode and residuals of active particles (such as charged fig. 11 is a schrmatir diagram chart showing partitions 

particles and excited particles) produced in the discharge of a drive timing period in a embodiment maaxnxlance 
space. The wall charge has a relatively long life, whereas die as with the present invention; 

active particles are rapidly attenuated, According to the fig. 12 is a signal tinting chart showing an example of 

present invention, the problem of the conventional technol- driving voltage waveforms in the fifth embodiment; 

ogy has been solved by the means described above. That is, pIG. 13 is a yfr™**''' diagram chart showing partitions 

in accordance with the present invention, the period of time <rf a driv* rimi ng prind in a sixth embodiment in accordance 

from the pre-discharge erasing to the write discharge is so ^ invention; 

reduced by disposing electrodes formed in several blocks pjQ 14 a signal timing chart showing an example of 

and scanning operations including the pre-discharge/pre- driving voltage waveforms in the sixth embodiment; 

discharge erasing. Unlike the conventional method, the diagram for exriaining operation of the 

rnethod of the present invention positively and effectively " ^ ^ventionT^ 

utilizes as seeds of discharge the active l^^J^f 5 5 r G . 16 „ a hematic diagram showing drive timings of 

e^a^u^^ 60 driving voltage waveforms of the seventh embodiment in 

write discharge voltage can be accordance with the present nventaa; 

write «)erauon can be exectitc^ at a bi^ speed. Moreover, FIG. 18 is a diagram schematically mowing drive tuning 

the strirt control operation of the wall charge, which is of an eighth cmbahmcnt in accordance with the present 

indi Tr 0 *^ in rtie driving method of the prior art, becomes invention; 

ujinecessary. As can be seen from FIG. 15, in a region in 65 FIG- 19 is a schematic diagram showing drive tuning of 

which the period of time from me pre-discharge erasing to a ninth embodiment in accordance wim the present inven- 

the write discharge is about 500 us, about 200 us, or about tion; 
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FIG. 2t is a diagram schematically showing drive timing the write period is completed for the last scan Mock, Lc., 

of a tenth embodiment in accordance with the present scan block 3 in this fashion, there appears a sustaining 

invention; discharge period (4-1) in which a sustaining discharge is 

FIG. 21 is a schematic diagram showing drive timing of simultaneously achieved fox all scan blocks. Through the 

an 11-th embodiment in accordance with the present inven- 3 repetitious operation of the driving sequence, there is 

fog,. attained a desired display image. 

FIG. 22 is a schematic diagram showing drive tinting of J^ 5 * 7 ji 8 fil « n ^ tiinm ? » «**ric of 

« a 4* ... _ . T unuug ui driving voltage waveforms in the first embodiment In FIG. 

a 12-th embodiment in accordance with the present inven- 7 , to (c) respectively show3SleS 

' _ . . ^ u _, , io waveforms COM,, COM 2 , and COM 3 respectively and 

^Kj- 23 is a schematic diagram showing partitions of a commonry applied to the sustaining dectjodes S „toS . 

drive timing period of a 13-th embodiment in accordance of scan block 1, to S B2m of scan block 2, art S^to 

wrth the present invention; S(t3m of scan block 3 of PDP 7a shown in FIG. 5. Portions 

FIG. 24 is a signal timing chart schematically showing a (d) to (i) respectively show scan electrode pulses S n and 

first example of driving voltage waveforms of the 13-th 15 S I2 ,S 2J and and S M and S 32 respectively applied to the 

embwhment in accordance with the present invention; scan electrodes S cl , and S cl2 of scan block 1, and 

FIG. 25 is a signal timing chart showing i second example of scan block 2, and S c31 and of scan block 3 shown In 

of driving voltage waveforms of the 13-th embodiment in FIG. 5. A portion (j) shows a data electrode drive waveform 

accordance with the present invention; DATA applied to the data electrode D, (l£i£k) of FIG. 5. 

FIO. 26 is a signal timing chart showing a third example 20 In this portion of the data dectrode drive waveform DATA, 

of driving voltage waveforms of the 13-th embodiment in a slant line indicates that the data pulse 60 is sdected to the 

accordance with the present invention; on 07 °^ according to presence or absence of data, 

FIG. 27 is a schematic diagram showing partitions of a respectively, 

drive timing period of a 14-th embodiment in accordance ^ , the pre-discharge period (1-la) of scan block 1, a 

with the present invention; 25 pre-discharge pulse la is applied to all scanning electrodes 

FIG. 28 is a signal timing chart schematically showing an of the pertinent block Subsequently, in the pre-discharge 

example of driving voltage waveforms of the 14-th embodi- < T asm S P*"* erasing pulse 2a is 

meat in accordance with the present invention; S™?^ to ^ OTStaimng dcctrodcs of Woct 10 

FIG. 2* is a signal timing chart showing an example of * c fofl ^ J^^^ P^«l (3-la), a scanning pulse 

driving voltage wfvrf c3 a 15-th embim^Z^ 30 * to ITT ^^L^l 

dance with the present invention; and ' . , S f^ ™ M 

„^ „ rt . \[ . of the scanning dectrode S rfl . the snstamino dectrode S 

. FIG. 30 is a diagram showing a voltage characteristic of and the data electrode DL When writmgdata in a (U-/vi 

the 15-th embodiment ^ ^ a ^ ^ & h appUed tbmt0dXatiniiag 

DESCRIPTION OF THE PREFERRED 35 °* ^ scannin 8 pulse 3a to cause discharge between 

EMBODIMENTS ^ 8cannm 8 electrode S cli and the data dectrode D,. When 

such a write operation is not to be achieved for the (ll-i>th 

Referring now to the drawings, description will be given display cell 8a me data pulse 60 is not applied. When the 

of embodiments of the PDP driving method in accordance scanning is finished for the scanning dectrode S clm > namely, 

with the present invention. ^ when the write discharge is completed, there are sequentially 

FIG. 5 shows an dectrode layout of a PDP of an ac conducted the pre-discharge, pre-dischargc erasing, and 
discharge memory operation type to which the present scanning for scan blocks 2 and 3 in this order, 
invention is applied. In FIG. 5, there is shown an dectrode When the preKhscharge, prc-discharge erasing, and scan- 
layout of a PDP 7a in which display cells 8a are arranged in ning are accomplished foe all scan blocks in the above 
a matrix shape including 3 m rows and k columns. 45 sequence, there is provided the sustaining pulse period (4-1) 

FIG. 6 schematically shows an internal configuration of a in which sustaining pulses 4a and Sa are dtexnatdy applied 

cycle of the driving timing of a first embodiment in accor- to the sustaining dectrodes S, u , to S mUn > S tai to S^, and 

dance with the present invention. In this example, the overall S^, to and the scanning dectrodes S cll to S clffl , 

scanning lines are subdivided into three partitions induding to S^, and to S^, respectively. The period (4-1) is 

scan blocks 1 to 3. In FIG. 6, there is a pre-discharge period so finished after sustaining pulses are applied in accordance 

(1-la) in which a pre-discharge is simultaneously effected with the required luminance of light fllujmnation. 

for all display cells 8a (FIG. 5) of the first block of the FIG. 8 next iUustrativdy shows an internal configuration 

divided scanning lines, namely, scan block L The pre- of a cycle of drive timing of a second embodiment in 

discharge period (1-k) is followed by a pre-oUscharge accordance with the present invention. The overall scanning 

erasing period (2-la) in which pre-discharge erasing is 55 lines are partitioned into three blocks induding scan blocks 

simultaneously carried out for all display cells 8a of scan 1 to 3. In FIG. 8, there is provided a prc-discharge period 

Week 1. In a write discharge period (3- la) succeeding the (l-3o) in which pre-discharge is simultaneously effected for 

pre-disdiarge erasing period (2-la), a write pulse is applied all display cdls 8a (FIG. 5) of the first block of the divided 

to scanning lines in a line sequential manner beginning at a scanning lines, namdy, scan block i. Following pre- 

first scanning line of the block In the graph of FIG. 6, a 60 discharge period (l-3a), there are disposed a pre-discharge 

portion indicated by a slant line is associated with write erasing period (2-3a) in which pie-discharge erasing is 

timing of each scanning tine. After a write operation is simultaneously carried out for all display cells 8a of scan 

finished in scan block 1, there is a pre-discharge period blockl and a write discharge period f>3a). lairing me write 

(1-lb) in which pre-discharge is siirinJtanebusly conducted discharge period (3-3a) of scan block l t a we-discharge 

for all display cdls 8a (FIG. 5), of the scan block 2. « period (1-3*) and a pre-discharge erasing period (2-3*) are 

Subsequently, the driving operation is repeatedly accorn- sequentially initiated and then the write discharge of scan 

plished for the other scan blocks in a similar manner. When block 1 and the pre-discharge erasing of scan block 2 are 
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simultaneously tcrrninated. In this operation, the write dis- repetitious operation of the driving sequence, there is devel- 
charge of scan block 2 is started immediately after the write oped a desired display image. 

discharge of scan block 1. Subsequently, the driving opera- in association with the above embodiments, in the meth- 
tion is repeatedly accomplished up to scan block 3 in a ^ ensploycd in the first and third embodiments, although 
similar fashion. When the write discharge period (Wc) is 5 ^ required a period of time dedicated to the pre- 
completed for the last scan block 3 in mis manner, there discharge and the pre-discharge erasing and hence the write 
appears a sustaining discharge period (4-3) in which sus- period and me sustaining discharge period become shorter, 
taining discharge is rirnultaneousry achieved for all scan £^ ^0^^^ of any problem related to interference 
blocks including scan blocks 1 to 3. As a result of the between the blocks. On the other hand, in the methods used 
repetitious operation of the driving sequence, there is 10 m mc second and fourth embodiments, although there exists 
obtained a desired display image, reduction of operational margin and mere is required fine 

Although a specific example of driving waveforms of the adjustment doe to interference between the blocks, the 
embodiment can be configured using a combination of me available period of time can be efficiently used and hence 
respective basic pulses of the first cnibodimctit, description i lff mimn re as well as the display capacity can be effectively 
thereof will be avoided due to redundancy thereof. This is 15 increased. 

also the case with o^andfourth einbodxments in accor- Description has been briefly given of methods of driving 
dance with the present invention. a pIasma <hspUy panel configured in several blocks. When 

FIG. 9 schematicaliy shows an internal structure of a applying these methods actually to such a TOP having a 
cycle of drirtng timing cf a third a Urge display capacity, it is possible to reduce the period of 

with the present invention. In this example, the overall 20 ^ froin mc p^^iischarge or the discharge of pre- 
scanning Hnes are subdivided, like in the first and second discharge erasing to the write discharge in each block. This 
errJxxhments, into three sections including scan blocks 1 to guaramccs ^ ^ operation and makes it possible to 
3. In FIG. 9, there first appears a prc-dischargeperiod (l^a) minimi2C ^ ^ width of the write discharge. However, 
in which a pix-discharge is simultaneously effected for all sinccthc numbcr ^ blocks ^ increased, the driving circuit 
display cells 8a of all scan blocks, ^ period i (1-4*) * * and ^ thereof become complicated, 

followed by a pre-discharge erasing period (24a) in which Moreovcr , in a case like in the first embwlmientm which me 
pre-discharge erasing is simultaneously carried out for all pre _a isdiaT g C period and the pre-discharge erasing period 
display cells 8a of only scan block 1. The period (2-4c) is m indepeQdent of each other, when the number of blocks is 
followed by a write discharge period (Wa) in which pre- macased ^ there arises a problem that the period of time 
discharge erasing is effected for all display cells 8a of only 30 availablc for the write discharge is decreased. In 
block 1 and a write discharge period (3-4a). After a write consequence, the number of blocks and the scanning pulse 
operation is foushedin scan Wockl,thereisapreHlischarge widtfa ^ onJy ^ selected according to design of an 
erasing period (M*) in which pre-Ascharge erasing is objcctiV e product or device while paying attention to the 
armutaneously conducted for all display celk 80 of only problem above. For example, in a case of a PDP having 256 
scan block 2 and a write discharge period (3^U>) thereof. 35 &adation tevds? 430 scanning lines, and eight sub-fields, 
Subsequently the driving operation is accomplished for scan fa dispiave<1 a satisfactory image when the scanning 

block 2 in a sinnlar manner, when the write discharge period sub £vided into four blocks and the scanning pulse 

(34e) is completed for the last scan Hock 3, there exists a width is set to about 2.5 us. In this situation, the period of 
sustaining discharge period (44) in which a sustaining time txc*n the discharge of pre-discharge erasing to the last 
discharge is simiiltaneoualy achieved for all scan blocks 40 canning m the pertinent block is 300 p*. Furthermore, 
including scan blocks 1 to 3. Through me repetitious opera- a PDP having 256 gradation levels and 1000 scanning lines 
oon of the driving sequence, there is obtained a desired efficiently driven when the PDP is subdivided 

display image. into ten blocks and the scanning pulse width is set to about 

Subsequently, FIG. It is a schematic diagram showing an i Q ^ 
internal construction of a cycle of driving timing of a fourth 45 ' m ^ ^ mc period of time from the discharge of 
embodiment in accordance with the present *vcnh«Lln ^ c _^ sdbugc erasing to the last write scanning in the 
this exampk,tte overall scawu^ pertinent block is 100 us or less. 

erasing period <2-5a) in which pre-tfscharge erasing is In FKr. 11, there exists a pre^hsefcuge period (1-7) in 
sirn^ne«isly conducted for all display cells 8a of only which for each seining Un* pc^^sd^ ys ^xn^ 
scan block 1 and a write discharge period (3-5c) thereof. 53 neously conducted for all display cells 8* (FIG. 2) on the 
DurinR the write discharge period (8-5a) of scan block 1, a scanning lines. Subsequent thereto is a jre-discharge erasing 
rxe-Zcharge erasing period (2rSb) of scan block 2 is P«i«l (2.7) whkh is the object of the scann^ and m which 
wnmienccdandthewritediscn^ pre-dischaige era^ 

ae-discharge erasing of scan block 2 are terminated at the each scanning line. In a write discharge period (3-7) 
same time. In this operation, the write discharge of scan 60 thereafter, a scanning pulse is ar^ to t^scanmng Imes 
block 2 is started immediately after the write discharge of beginning at the first scanning line of the PDP 76 in a hnc 
scan block L Thereafter, the driving operation is repeatedly sequential manner. In a sustaining discharge period (4-7) 
effected in a similar manner up to scan block 3. When me after the scanning pulse is finally applied to the last scanning 
write discharge period (>5c) is completed for the last scan line, display discharge is sustained in any pixel selected by 
block 3, there exists a sustaining discharge period (4-5) in 65 me scanning and data pulses. 

which a sustaining discharge is simnltaneously achieved for In FIG. 11, portions indicated by parallelograms are 
all scan blocks, Lc, scan blocks 1 to 3. As a result of the respectively associated with timing points of the pre- 
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discharge, pre-discharge erasing, and write discharge, driving waveform DAIA applied to the data electrode Di 

respectively. Through the operation above, there is attained (l£i£k) of FIG. 2. A portion of a slant line in the waveform 

a desired display image. DATA designates that the data pulse 6d is selected to the on 

FIG. 12 is a signal timing chart showing an example of or off state respectively depending on presence or absence of 

driving voltage waveforms in the fifth embodiment 5 data. 

described above. In FIG* 12, portions (a) and (c) respectively In fig. 14, paying attention, for example, to the first 

show sustaining electrode driving waveforms SuCl and scanning line, apre-discharge pulse Id is first applied to the 

SuC2 respectively applied to sustaining electrodes Sul and sustaining electrode Sul to simultaneously conduct pre- 

Su2 of the PDP 7 shown in FIG. 2. Portions (b) and (d) discharge for all display cells Hh (FIG. 2) of the first 

respectively show scanning electrode driving waveforms to scanning line. A pie-discharge erasing pulse 2d is then 

ScCl and ScC2 respectively applied to scanning electrodes applied to the scanning electrode Scl to simultaneously 

Scl and Sc2 of FIG. 2 A portion (e) denotes data electrode achieve pre-discfaarge erasing for all display cells 86 on the 

driving waveform DATA applied to the data electrode Di first scanning line, Thgeifto, * s cannin g p"'g* V ^ 

(1 £i£k) of FIG. 2. A portion of a slant line in the waveform to the scanning electrode Scl. To write data in a display cell 

DATA indicates mat the data pulse 6c is selected to the on 15 *b, a data pulse 6d is applied thereto at the timing of the 

or off state depending on presence or absence of data, scanning pulse 3rf. Sustaining pulses 44 and Sd are then 

respectively. alternately applied to the gngmfirfng electrode Sul and the 

Paying attention, for example^ to the first scanning line in scanning electrode Scl such mat a sustaining discharge 
FIG. 12, a pre-discharge pulse lc is first applied to the erasing pulse 2IJ is delivered to the scanning electrode Scl. 
sustaining electrode Sul to siniultaneousry conduct pre- 20 When the sequence of operations are finished up to the 
discharge for all display cells Sb (FIG. 2) on the first last scanning line in a line sequential fashion, there is 
scanning line. Subsequently, a pre-discharge erasing pulse completely achieved a sub-field period (21-8) to display an 
2c is applied to the scanning electrode Scl to simultaneously image. In accordance with two embodiments described 
achieve pax-discharge erasing for all display cells 86 on me above, the scanning operation is accomplished through a set 
first scanning line. Thereafter, a scanning pulse 3c is sum. 25 of operations associated with a pro-discharge period, a 
larry applied to the scanning electrode Scl. To write data in pre-discharge erasing period, and a write discharge period 
a display cell 86, a data pulse 6c is applied thereto at the However, to obtain a similar advantageous effect, the pre- 
timing of the scanning pulse 3c. When the sequence of discharge period may be commonly achieved such that the 
operations are finished for the last scanning line, sustaining scanning operation is conducted lot the pre-dttscharge eras- 
pulses 4c and 5c are alternately applied to the aU sustaining 30 ing period and the write discharge period. Although this 
electrodes and the all scanning electrodes. configuration is slightly inferior in the operation speed to the 

Next, FIG. 13 schematically shows, as a fifth ernrxxUment above embodiments, since interference with respect to other 

in accordance with the present invention, an internal struc- lines is minimized, the operational stability is advanta- 

ture of a cycle of drive timing in a case where the scanning geously improved. 

is conducted for the pre-discharge, while the sustaining 33 In the PDP driving method described above in which the 

discharge and the scanning are effected in a mixed form in scanning is carried out for a set including the pre-discharge, 

the PDP shown in FIG. 2. the pre-discharge erasing, and the write discharge, it is 

In FIG. 13, there is provided a pre-discharge period (1-8) possible to considerably minimize the period of time from 

in which, for each scanning line, pre-discharge is simulta- ^ the pre-discharge or the discharge of pit-discharge erasing 

neously conducted for all display cells 86 (FIG. 2) on the to the write pulse for all scanning lines regardless of the 

scanning line. This period is followed by a roe-discharge number thereof. For example, the period can be easily 

erasing period (2-8) which is the object of the scanning and reduced to 20 us or less, and even when the write pulse width 

in which pre-discharge erasing is simultaneously carried out is decreased to about 0.8 us to 2 us, there can be attained a 

for all display cells 9b on each scanning line. In a write 45 satisfactory driving operation. 

discharge period (3-8) thereafter, a scanning pulse is applied Jn the embodiments above, to obtain a satisfactorily stable 

to the scanning lines beginning it the first scanning line of write characteristic in a PDP having a large display capacity, 

the PDP panel lb in a line sequential manna the period of time from the discharge of pro-discharge 

In a pixel selected by the scanning and data pulses, erasing to the write pulse in each scan block is desirably set 

display discharge is sustained in a sustaining discharge & to 800 us or less. When the period becomes equal to or more 

period (4-8) and men the sustaining discharge is erased than mis value, the advantageous feature of the present 

finally during a sustaining discharge erasing period (2t-8). invention is regrettably unavailable. On the other hand, to 

Incidentally, in the diagram of FIG. 13, portions indicated increase the operation speed and to reduce the write voltage, 

by parallelograms are respectively related to timing points of the period is favorably set to 300 us or less, 

the pre-discharge, pre-discharge erasing, write discharge, 55 Furmermore, in the embodiments in accordance with the 

sustaining discharge, and sustaining discharge erasing, present invention, the scanning electrodes are classified into 

respectively. As a result of the operation sequence in a scan blocks each having an equal number of scanning 

sub-field (21-8X there is attained a desired display image. electrodes. The present invention is not restricted by the 

FIG. 14 is a signal timing chart showing an example of embodiments, namely, the number of electrodes may vary 

driving voltage waveforms in the sixth embodiment 60 between the respective scan blocks, 

described above. In FIG, 14, portions (a) and (c) respectively As above, to achieve a stable write discharge in a PDP of 

stand for sustaining electrode driving waveforms SuDl and the ac discharge memory type, it is effective to conduct 

SuD2 respectively applied to sustaining electrodes Sul and pre-discharge prior to write discharge as described in coc- 

Su2 of the PDP 7 shown in FIG. 2. Portions (b) and (d) junction with the prior example. The effect of pre-discharge 

respectively show scanning electrode driving waveforms 65 is developed according to orrimizatioa of wall charge on 

ScDl and ScD2 respectively applied to scanning electrodes each electrode and residual of active particles (charged 

Scl and Sc2 of FIG. 2. Aportion (e) denotes a data electrode particles and excited particles) g^^ff in the discharge 
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space The wall charge has a rdativdy long life, whereas the of third scan block I; Scanning electrode drive pulses SIX 

active particle s are attenuated in a short period of time, In andS12,S21 and S22, and S31 and S32 respectively applied 

accordance with the (resent invention, thanks to provisions to scanning electrodes Sell and Scl2 of first scan block G, 

of the means described above, the problems of me prior art Sc21 and Sc22 of second scan block H, and Sc31 and Sc32 

have been solved That is, in accordance with the present 5 of third scan block I, and a data electrode driving waveform 

invention, the period of time from the pre-discharge erasing DATA applied to the data electrode Di (l£i£k). 

to the write discharge is reduced by configuriDg electrodes In a pre-discharge period A7, a pre-discharge pulse 1 is 

in several blocks and by achieving a scanning operation of ^ ^ mnninz dcctrodcs . in a subsequent pre- 

the prc-<uscharge and the pre-discharge erasing. discharge crasmg period B7, a pre^^ 

Unlike the conventional method, the present method io is fed to all sustaining electrodes. Thereafter, in a write 

positively and efficiently employs active particles generated paiod rf ^ SQSn WockGt a scanning pulse 3 is allied to 

by the pre-discharge as seeds of the write discharge so as to me uniting electrodes ScU, ScU, ... , Sclm in mis order, 

achieve a high-speed write operation. In mis method, the when writing data in a (ll-O-th display cell 82> f a data pulse 

write discharge occurs in a state in which the cells are filled g ^ & the timing of the scanning pulse 3 of 

with active particles created by the pre-<hscharge or the 13 ^ driving wavercam SU so as to cause discharge between 

pre-discharge erasing. Namely, there exist a sufficient num- m e scanning electrode Sell and the data electrode Di When 

ber of seeds in the space, which prevents the write discharge ^ fa not iequiied to be written in the display cell (11-0, the 

voltage from being increased and hence leads to a stable and data pulse 8 is not applied thereto, 

high-speed write operation In addition, it After the write discharge is completed for the scanning 

strictly control the wafl charge, which has been mdispens- 20 5^ Lamc fy t \ write discharge period C71 is 

a^m^cc^ventionalPDPdr^ finished, a sustainrnTS^ 4 is supplied to &e sustaining 

from FIG. 15, in areas in which the P^<*J^ * c erodes ^ll^lmand then a sustaining pulse 5 is 

pre-discharge erasing to the write dscharge ^*espec*vety to mc samnin ^ dcctrodcs ScllTscliTthere^ 

500 £™ £ "» 1°° ^ ™ f^t^S^S Scry acm^^nrst sustains 
is respectively 3 us, 2 us, ^ write discharge can M of block a Thereafter, scanning and first sustain- 

be effected without inaeasxng ttedatt pulse voltage. Appro- conducted for second and third 

priatelyccctrolli^ s^nWo^HandL 

ins to the write discharce as above, it is possible to increase , , . _ , 

^c^wspa* which U advantageously effective When the scanning and the fort sust^g .discharge arc 
^ d^gT^P large display c^arfy x ^cif^sc^^^o^^c^cs^u^ 

„? ^ * *\ \/_^7 , . there appears a second sustaining pulse period D7 in which 

JZ*£l* T*™* ^S^S&SS\L pS ^SH^ « and 7 « aK^ to the 
of the dnve tuning as a sevenfl > a***lnaa of the PDP ^ntog electrodes Sull to Sulm, Su21 to Sulm, and 

^^^jr^^f^S^tfi^ sSol^ama-dL scanning diodes SclitoSclm, 
* e ^^ll^LEita ^^S^ , Sc21 to S^^Sc31 to Scto-Wheo there ate applied 
provided a pie-dkchwge period M In whto pr-disctorge 35 mUtM w , rf ^ ^ the desired 

is effected f^di^lay cells at thesar^dme. S«b«merf S£ illurninatioa, the second sustaining pulse 
thereto is a pre-discharge erasing period Bl in which pre- 

discharge erasing is simultaneously carried out far all dis- P«od D7 is termfoateA 

C ecils iTa wrte discharge period Cll irnmcdiatriy * the seventh embodiment described above, the first 

utereato,awrttei«lselsappUedvUte 40 sustaining discharge is earned ^ «| >=ast once beforethe 

ScUtaaline sequential manner as srwwTmFKJ. 5. write operation is completed for die last scaotiing electrode 

P^oLtf splines correspood to write timing points of so as to amplify wall charge which has a rdatrvely low 

the^i?eSS Sec^^^cTL ifasity and which has been generated by the wrUe dis- 

sustaining discharce period Ell for the following purpose. charge. ^ 

In the coaflgisalta, the scannimg electrodes are subdivided 45 Cc^isequently, mere can be lemained a large amount of 

into threTffoups (FIG. 16). When write discharge of the wall charge when the second sustaining Asc^pcriod is 

final scariniiig electrode Sclm of the first block is dmultaiKOUsly iiifoated for all display cdb. Ita* hence 

terminate^^amely, whe n a write operation is finished for facilitates transition to the second sustaining discharge and 

the first scan block G, sustaining discharge is effected only guarantees an increased of the voltage inargin in the opera- 

for the first scan block G in the first sustaining discharge so tioiL 

period fill. After this period Ell is texnrinated, write Referring now to FIG. 18 schematically showing a cycle 

discharge is commenced for the subsequent second scan of the drive timing of an dghm embodiment of the PDP in 

MockHin a write discharge period C12, mereby repeatedly accordance with the present invention, the PDP driving 

conducting a similar driving operation. There is provided a method of the present invention includes first a pre- 

second sustaining discharge period DI in which after a first 52 discharge period A2 in which pre-discharge is sinnilta- 

sustaining discharge period E13 is completed for the last neously conducted far all display cells and a pre-discharge 

scan block, namely, third scan block I, sustaining discharge erasing period B2 subsequent to the period A2 in which 

is simultaneously carried out for all scan blocks. Repeatedly pre^scharge erasing is carried out for all display cells at the 

achieving the driving sequence, there is attained a desired same time. 

display image. 60 This period B2 is followed by a write period C21 f or first 

FIG. 17 is a signal riming chart showing an example of scan block G. A subsequent period E21, which is a first 

driving voltage waveforms in the seventh emrx>dimeat This sustaining discharge period of first scan block G, overlaps 

chart includes sustaining electrode driving waveforms with a write discharge period C22 of second scan block H. 

COM1, COM2, and COM3 commonly applied to the respec- A similar driving operation is thereafter repeatedly coo- 

tive electrode blocks of the PDP panel of FIG. 5 inducing 65 ducted up to third scan block L When a first sustaining 

sustaining electrodes Sull to Sulm of first scan block G. discharge period E23 is finished for thermal third scan block 
Su21 to Su2m of second scan block H, and Su31 to Su3m I, there is effected a second sustaining discharge period D2 
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in which sustaining discharge is conducted for all scan period, first sustaining discharge of first scan block is 

Weeks at the same time. simultaneously executed in a period E4LThe driving opera- 

In the eighth embodiment described above, like in the tion is repeatedly achieved up to third scan block I in a 

seventh embodiment, the characteristic difference of write similar manner. When a first sustaining discharge period 643 

discharge is minimized between the scanning electrodes to 5 ^ finally completed for the third scan block I, there appears 

facilitate transition to the second sustaining discharge. a s*ix*i& <ngt™>j n g Ssrhar^f p*™n rwl in mt^**! s taining 

Moreover, it is possible to reduce the period of time elapsed discharge is simultaneously conducted for all scan blocks, 

from the initial point of the driving operation to the end of In the tenth embodiment described above, like m me ninth 

the write discharge for ail scanning lines. emb<Mliment, tfae characteristic difference of write discharge 

Although a specific example of driving waveforms of the 10 minimized between the scanning electrodes to facilitate 

embodiment can be configured using a combination of the transition to the second sustaining discharge. Furthermore, it 

respective basic driving pulses of the seventh embodiment, k possible to reduce the period of time elapsed from the 

description thereof will be avoided due to redundancy of starting point of the driving operation to the end of the write 

explanation. This is also the case with the following ninth, discharge for all scanning lines. 

tenth, eleventh, and twelfth embodiments. 15 Subsequently, referring to FIG. 21 schematically showing 

Next, referring to FIG. 19 schematically showing a cycle a cycle of the (hive timing of an eleventh embodiment of the 

of the drive timing of a ninth embodiment of the PDP in PDP in accordance with the present invention, the PDP 

accordance with the present invention, the PDP driving driving method of the present invention first includes a 

method of the present invention includes first a pre- pre-discharge period A51 only of first scan Mock G, a 

discharge period A3 in which pre-discharge is simuha- pre-discharge erasing period B51 subsequent thereto, and a 

neously conducted for all display cells. The period A3 is write period C51 thereof. A period E51 folio wing the period 

followed by a pre-discharge erasing period Fl of first scan CS1 is simultaneously used as a pro-discharge period A52 

block G and a write period C31 thereof. Subsequent thereto and a pre-discharge erasing period B52 for second scan 

is a period F2 which is used simultaneously as a first block H. Consequently, sustaining discharge of first scan 

sustaining discharge period of first scan block G and a block G and pre-discharge and pie-discharge erasing of 

pre-discharge erasing period of second scan block H. In second scan block H are conducted at the same hW Next, 

consequence, sustaining discharge of first scan block G and write discharge of second scan block H is started in the write 

pre-di5charge erasmg of secc^ scan Uc>ckH are earned wit discharge period C52. Similarly, the driving operation is 

at the same time Next, in a write discharge period C32, repeatedly accomplished up to third scan block L When a 

write discharge is commenced for second scan block H. The first sustaining discharge period E53 is finally terminated for 

driving operation is similarly accomplished up to third scan the third scan block I, there is effected a second sustaining 

block L When a first sustaining discharge period F4 is finally discharge period DS in which sustaining discharge is simul- 

finished for the third scan block I» there is effected a second taneously conducted for all scan blocks, 

sustaining discharge period 03 in which sustaining dis- In the eleventh embodiment described above, it is pos- 

charge is simultaneously conducted for all scan blocks. sible to decrease the characteristic difference of write dis- 

In accordance with the ninth embodiment described charge between the scanning electrodes due to reduction of 

above, since the maximum time discrepancy between the active particles after the pre-discharge erasing so as to 

pre-discharge erasing and the write discharge is decreased, facilitate transition to the second sustaining discharge, 
it is possible to minimize the characteristic difference of ^ Additionally, the period of time elapsed from the starting 

write discharge between the scanning electrodes due to point of the driving operation to the end of the write 

annihilation of active particles after the pre-discharge eras- discharge for all scanning lines is reduced. Consequently, it 

**& is possible to decrease the characteristic difference of pre- 

In addition, prior to termination of the write operation for discharge erasing between the scanning electrode blocks, 
the last scanning electrode, since the first sustaining dis- 45 In addition, before termination of the write operation for 

charge is accomplished at least once to amplify the relatively the last scanning electrode, the first sustaining discharge is 

low wall charge created by the write discharge, a large accomplished at least once to amplify the relatively low wall 

amount of residual wall charge can be kept retained when charge created by the write discharge. In consequence, a 

the second sustaining discharge period is initiated for aU large amount of residual wall charge can be kept remained 
display cells. This consequently facilitates transition to the » up to when tfae second sustaining discharge period is initi- 

second sustaining discharge and leads to an improved volt- ated for all display cells. This consequently facilitates tran- 

age margin in the operation. sitkm to the second sustaining discharge and guarantees 

Referring now to FIG. 29 schematically showing a cycle increase in tfae voltage margin in the operation, 

ofthe drive timing of a tenth embodiment of the PDP in Referring next to FIG. 22 fllustratfvely showing a cycle of 
accordance with the present invention, the PDP driving 55 the drive timing of a twelfth embodiment of the PDP in 

method of the present invention includes first a pre- accordance with the present invention, tfae PDP driving 

discharge period A4 in which preniischarge is simuita- method of the present invention includes first a pre- 

neously conducted for all display cells. This is followed by discharge period A61 only for first scan block G, a pre- 

a subsequent pre-discharge erasing period B41 of first scan discharge erasing period B61 subsequent thereto, and a write 
Mock G and a write period C41 thereof. During the write 60 period C61 thereof. A pre-discharge period A62 and a 

discharge period of first scan block G, a pre-discharge pre-discharge erasing period B62 of second scan block H 

erasing penod B42 of second scan block H is started such overlap with a write period «1 of first scan block G A 

that wnm discharge of first scan block G and pre-discharge period E61 subsequent thereto, which is the first sustaining 

erasing of second scan block H are terminated at the same discharge period of first scan block G, overlaps with a write 
tune. Write discharge of second scan block H is initiated 65 period C62 of second scan block H. Tbe driving operation is 

lnime^alely after the write discharge period C41 of first repeatedly achieved up to third scan block I ina similar 

scan block G. In the initial stage of tfae write discharge manner, when a first sustaining discharge period E63 is 
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finally comueted for third scan block I, there appears a Portions (a) to (c) of FIG. 24 Tcspc^dy indk^m^^^imng 

secoad susUdnkifi dischxge period D6 in which sustaining electrode driving waveforms Wul, Wu2, and Wu3 coin- 

discnaree is simultaneously conducted far all scan blocks. mooly applied to the respective scan block* of the PDP 

~~ ,^ . ,. . ,„_^, 1,-v. shown in FIG. 5, namely, to the sustaining electrodes Sull 

In the twelfth embodiment described above, like in tne * ' . , U . c , Kl „ v , ..j 

. . „ . , . . . A . j toSulmof scan block LSuzl to Su2mof scan woctz, ana 

e^erih embodiment, & ^^^trf sc^nX 55 t? Sutecf scan block 3. PWions (d) and (e), <f) and 

ttdrtc^ dtffaence ofwnte d 8 *"*^™^ ^ and (h) and (i) respectively denote scanning electrode 

electrodes due to reduction of active j*^ ^ wavefonns Wslland WsU, Ws21 and Ws22, and 

pre-discharge erasing as well as the characteristic discrep- ^ 8 J^^^ vcly -J^ to the scanning clcc- 

^U^^TZ^sZ^T^ to 2£ ^3^^^ tol^f ^ 

sSaHsaiSJi a«^stf=2ssi*sfi 

d T^ ^*"^L g ^ ^fJ^f™ data electrode Di (ISiSk). tothe waveform wXaslant line 

end the wntc discharge for all scanning lines can be ^^^^^^ hstJeeuAto1bcm<xvSstatt , 

Moreover, acceding to the embodimeat. described » XTZZZ^ ™ TZZTl, « 
above, *e sustaining pulse 4 of first sustaining discharge ^JjJffB HSvSl to a^cannS etec! 
and the sustaining pulse 6 of second sustaining discharge pre-oiscaarge puue rails ^ v "~ ™J „,u, 

^ te f^3^^? M H a3^ P^^aSs^^st^^gt: 

- ^^SS^a^^a^to^ 
sustaining discharge, there maybTefficiently employed a and Pu3 ulMiri Ps3 "^P^^, 1 ^**** 

ftUMouiiug . /_ . 1 "TT, ;„„ sustauons electrodes in scan blocks 2 and 3, respectively. 

S^*?^ 4 ^*^ ^ ^ N^^su^^discharge is effected for di^k/cells 
than that of the sustaining pulse 6. £S ISgfce wruTpcAxl of the preceded. 

Ne^FIG. 23 schma^ shows « *ataru«l canfigu- B ^ rf ^ 

According to FIG. 23, in a pre-ciischarge peacrf Tpl, ^ dischar ^ ^ between the scanning electrode Sell 
r*e-discfaarge is conducted sirnultanewisly for all display ^ ^ ^ electrode dl wben the write operation is not 
cells of scan block 1 which is tie first block obtained by ^ ^ (U - u cell, the data pulse Pd is not 

dividing the scanning lines into blocks, and then pre- —sua thereto 

discharge erasing is effected for all d^edbtf scan ^ is fished for the scanning electrode 

block 1 at me same time. The r^e^arge period of scan 33 ^^HS the write dischargeT^iiiple^ 
block 1 is abused as a sustaining discharge period of sain ^cn^^ create scqSotfaUy 

blocks 2 and 3. . carried out for scan block 2. tawairraitly, sustaining dis- 

Subsequentry, in a write discharge period T\vl of scan e a ^so achieved for ^ Mocks land 3. In scan block 

block 1, a write pulse is applied to the scanning lines ^ sust aimng discharge is conducted in display cells selected 
beginning at the first scanning line of block 1 in a line 40 ^ ^ writc ^ ^ block 3, display cells 

sequential fashion. In FIG. 23, portions indicated by slant sdcctcd m ^ preceding field are kept sustained for opera- 
lines correspond to write timing points of the respective 

scannill 8 Uncs * . Similarly, scaiining of scan block 2, pre-dischargc and 

In a rje-disciiarge period Tp2 after the write operation is p^^sdxmt erasing of scan block 3, siistaining discharge 
miished in scan block 1, pie-discharge is simultoneously 45 ^ ^ blocks l and 2, and scanning of scan block 3 are 
carried out for all display cells of scan block 2 and then ^entially carried out 

prcHtocharge erasing is achieved foxalL tfsplayceUs of scan ^ ^ inning is completely effected for the final scan 
block 2 at me same time, The pre-dfecfa«rge i period of scan appean a sustaimiig pulse period Ts in which 

block 2 UahoimTized as a sustain ^ ^^^J^ ^ & m atteriutely imd cc^nry 

scan blocks 1 and 3. applied to the scanning electrodes Sull to Sulm, Su21 to 

In the above operation, the sustaining discharge of scan Sulm, and Su31 to Su3m and the scanning electrodes Sell 
block 1 is first accomplished after the write discharge, to Sclm, Sc21 to Sc2m, and Sc31 to Sc3m, respectively. The 
namely, the first sustaining discharge. Moreover, the sus- sustaining pulse periodic is tciniiiaated when the number of 
taining discharge of scan block 3 is the third sustaining ^ gp^icd sustaining pulses suffices the required liiminance of 
dischiffge which is neither the first sustaining discharge after ^ t nimnfa«rin n The numher of poises in the pcriodTs can 
the write discharge nor is the sustaining discharge (second ^ ootaiDC 4 M ^ difference between total a number of 
sustaining discharge) common to all scan blocks. sustaimng pulses and the value of pulse count in the sus- 

Thereafter, the drive g^wining is repeatedly conducted in taining discharge concurrent to the fre-dischargc before the 
a similar manner. Wben the write period of the last scan ^ period Ts and that after the period Ts. This advantageously 
block 3 is completed, sustaining discharge (second sustain- niinirnizes me sustaining period when compared with the 
ing discharge) is simultaneously accomplished for all scan prior art 

blocks in period Is. To guarantee the pre-discharge, when the prenlischarge 

Repetitiously conducting the drive sequence, there is pulse voltage is mcreased, separation between the discharge 

obtained a desired display image. 65 spaces of tt\e respective scan blocks becomes insufficient In 

FIG. 24 is a signal timing chart showing a first example the pre-discharge period, mere occurs discharge due to the 

of driving voltage waveforms in the 13th embodiment potential difference caused by the pre-dischargc pulse in a 
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display line of a block not to be subjected to the pre- The sustaining pulse Pul is applied to the sustaining 

discharge, the display line being adjacent to the pie- electrode Sulm (related to the driving waveform Wul) such 

discharge, block. This disturbs the state of charge after the that the application period of the pulse Pul overlaps with 

write operation and/or causes unstableness in the sustaining those of the pre-discharge pulse Pa2 to the scanning dec- 

discharge depending on cases. 5 trode Sc21 (related to the driving waveform Ws21) of scan 

Means of solving the above problem will now be block 2 and the pre-discharge erasing pulse Pb2 to the 

described by paying attention to the pre-discharge period sustaining electrode Su21 (related to the driving waveform 

Tp2 of scan block 2 in the embodiment shown in FIG. 24. Wu2) of scan block 2. As shown in FIG. 26, the sustaining 

The scanning electrode Sc21 (related to the driving wave- M m state mc pre-discharge pulse Pa2 
formWs21)ofsc^Uock2towbichte 10 and the pre-Oischarge erasing pulse Pb2. 

Pa2 is applied is adjacent to the sustaining electrode Sulm Since the in-phase pulse is applied daring the pre- 

of scan block 1. At the timing of the pre-discharge pulse Pa2, discharge pulse applying period of scan block 2, the dis- 

the sustaining pulse Pul is being applied to the sustaining charge is prevented during both of the pre-discharge and 

electrod e Sulm (related to the driving waveform Wul). As pre-discharge erasing operations. 

can be seen from the diagram, the sustaining pulse Pul is in 15 On the other hand, as for the scanning electrode Sc31 

phase with the pre-discharge pulse Pa2. (driving waveform Ws31) of scan block 3 adjacent to the 

In general, to guarantee discharge, the pre-discharge pulse sustaining electrode Su2m (driving waveform Wu2) on the 

voltage is required to be higher man the sustaining pulse remaining end of scan block 2, the discharge starting voltage 

voltage. However, when a voltage pulse of which the voltage cannot be exceeded only by applying the sustaining pulse 

is substantially equivalent to the sustaining voltage is 20 Ps3 to ^ scanning electrode Sc31 and hence the discharge 

applied in the in-phase state, the potential difference is not caused Tbe pre-discharge erasing pulse Pb2 applied 

between the electrodes due to the pre-discharge pulse volt- thc OTSt »nmg electrode Su2m decreases the potential 

age can be reduced to be less than the discharge starting discrepancy between the electrodes, which consequently 

voltage. minimizes transfer of charge. 

Consequently, it is possible in the pre-discharge to rnini- ™ Subsequently, FIG. 27 schematically shows the internal 

mizc movement or transfer of charge between the scanning configuration of a cycle of the drive tuning in a 14th 

electrode Sc21 and the sustaining electrode Sulm adjacent anbahment in accordance with the present invention, 

thereto, thereby preventing at least occurrence of discharge 10 ^ onbodiment, each frame includes four sub-fields 

therebetween. ^ SF1 to SF4 between which the number of sustaining dis- 

Onu« other hand, to me scaniiingdec^ varics :,^ * e of 

to the driving waveform Ws31) of scan block 3 adjacent to ^f 8 ^^^ scan j rin * rf 

the sustaining electrode Su2m (related to the (WvinTwTve^ are sunnily 

form Wu2) on the remaining end of scan block 2, the f . . " . ^ ^ t M 

pre-discharge erasing pulse Pb2 and the sustaining pulse Ps3 35 ^ sustauuil S ™scharge, the number of discharges is 

are applied in the in-phase state. The discharge initiating l med fcr aub ^ ficW to chAn S c luminance of light 

voltage cannot be exceeded even only by the sustaining illumination. For a display cell undergone write discharge in 

pulse Ps3 and hence discharge is not started. In thiscase! mMM SF1, attention to scan block 1, the 

moreover, there is applied the pre-discharge erasing pulse ma S nitud * * lmninance is decided according to me total of 

Pb2 to much more reduce the potential difference between 40 numbers rf discharges in periods TP2-1, TP3-1, 

the electrodes, which hence minirm^ movement of dectric andTS-1. 

charge therebetween. Next, for a display cell undergone write discharge in the 

FIG. 25 is a signal timing chart showing a second example ?™^ eW SF * ^T^i "^on to scan block 1, the 

of driving voltage waveform* in the 13th emlwdiinent 1 ^^^J^ K ^^JlL^^tf f 

iw. . . , , . „ 4, sustaining discharges m periods TP2-2,TP3-2, and TS-2. In 

Atthough the basic drivtag sequence is smrtar to that of « thk case, however? the numbcrof diseases in thc common 
thefirste^le shown inFIG. 24, the number of sustaining sustaining period TS-2 is set to bTlower than that of 
ptet ja, the sussing discharge period concurrent to the dl^argl LTthc common sustaining period T^lTthe 

S^fTi"^ "J" 8 ^" « n *^«'» «f sub-field 1 so as to niinimize the total to half 0i) that of the 

example. Also after the pre-discharge erasing pulse is sub-field SFL 

30 Moreover, in the sub-field SF3, the total of the numbers 

fj^T ST , ^ of ***** discharges is set to a quarter 04) of that of the 

JVxording to this example, in a case where a fixed period sub-field SF1, namely, there is missing the common sus- 

of time is required for active particles in display cells after taming period. 

pre-discharge to develop a stable effect for write discharge, Finally, in the sub-field SF4, the total of numbers of 

^x^^f^ c^Tf fOT ^^ W !^ fa * C sustaining discharges is set to V. of that of the sub-field SFi, 

S^P^ ° f H^T ^° yt Utfll2atl0n "*> there is missing the sustaining discharge in the 

wnn respect to ame. pre-discharge period TP3-4 of scan block 3 in addition to the 

Purmermore, FIG. 26 shows a third example of driving c ommo n sustaining period, 

voltage waveforms in the 13th embodiment In this example, a Also for scan blocks 2 and 3, the sustaining discharge 

discharge is prevented in the scan block boundary during the period is set for each sub-field. 

pre-discharge period. With the provision above, assuming that luminance L is 

Since the fundamental driving sequence is substantially developed in response to selection in thc sub-field SF4, there 

the same as that of the first example shown in FIG. 24, are attained mminance values 8 L, 4 L, 2 L, and L for the 

description wifl be given of only the driving operation in the « sub-fields SF1 to SF4. respectively. Consequently, in accor- 

pre-discharge period primarily in consideration of the pre- dance with combinations of selections in the respective 

discharge period TpZ sub-fields, 16 luniinance levels are available in each frame. 
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Assume for example that the sustaining frequency is 50 In the two embodiments described above, there are pro- 
kHz and the values of fflumination cycle (period of sustain- vided three scan blocks and four sub-fields. However, the 
ing pulse) are 64, 32, 16, and 8 for the sub-fields SF1 to SF4, present Invention is not restricted by these numbers of 
respectively. According to the prior method, the total of blocks and sub-fields. 

sustaining discharge periods of me field simultaneously 5 FIG. 29 shows an example of driving voltage waveforms 
effected for all scan blocks is of a 15m embodiment in accordance with the present 

invention. The operational procedures of pre-discharge, pro- 
discharge erasing, and scanning operation of each scan block 
{ iy(50xio*)}x(64+32+i6^)=2Jxi(r* (nconfe). are almost the same as the first example of the 13th erobodi- 

_ ^ J . , ... f , _ e -«» 10 ment In the example of this diagram, however, during me 

On the other hand, in accordance with the present pnMss±arge of the each scan block, an in-phase 

invention, assuming that one sustaining cycle is anmlta- ^ ^ to mc 5Canning ^ sustaining 

neously included in one pre-discharge ; period, the total of dectrod ^5 ^ Wocks other than the block in the pre- 
sustaining discharge periods of one field smuittaneously period. 

effected for all scan blocks is l5 Subsequently, the driving operation in the pre-discharge 

period will be described primarily in consideration of the 
{ i/(»xio>)}x{((»-2x2H32-2x2H16-2>OW^2><2)>°2j(»x pre^llscharge period LTpZ 
icr» (JJwy> In the entire application periods respectively of the pre- 

discharge pulse Pa2 of the «™«*ing electrodes Sc21, Sc22, 
Consequently, when compared with the conventional ^ ctc (driving waveforms Ws21, Ws22, etc) of scan block 2 
method, there is attained reduction of time as follows. ^ ^ pre-discharge pulse Pb2 of the sustaining electrodes 

Su21, Su22, etc. (driving waveform Wu2) of scan block 2, 
^ ~* a cancel pulse Pc is applied to all scanning electrodes Sell, 

2Jxicr--x«xio-=o.22xio-(«coar, Scl2, . _ Sc31,Sc32, etc. as well as all sustaining 

Furmermore, in a sub-field of the minimum himinance, 25 electrodes Sull, Sul2 Su31, Su32, etc of scan blocks 

there may be employed a combination in which the sustain- 1 and 3. 

ing discharge period is completely missing in consideration The cancel pulse Pc cancels the potential discrepancy 
of the luminance of Mumination by the write discharge in a appearing when the pre-discharge pulse and the pre- 
sub-field of the minimum luminance, discharge erasing pulse are applied and hence prevents any 

In the above case where the number of discharges is 30 erroneous discharge in the scan block boundary. Moreover, 
decreased depending on sub-fields, when the sustaining the cancdpulse applied to the scan block does not cause any 
pulses are decreases with a lapse of time in the sustaining potential difference between the scanning and sustaining 
discharge as described above, the period of time torn the electrodes thereof and consequently suppresses the erronc- 
write discharge to the sustaining discharge and that from the ous discharge in the scan block. 

sustaining discharge which is isolated with respect to time 35 FIG. 3* is a graph of a relationship of the data pulse 
from the subsequent sustaining discharge can be niiiiirnized voltage to the cancel pulse voltage and shows an exampkof 
down to the write period of the scan block. This advanta- changes in the voltage causing the erroneous discharge in a 
geously facilitates transition from the write discharge to the cell on an electrode to which a scanning pulse is being 
sustaining discharge and hence stabilizes the sustaining applied. 

discharge! 40 When the cancel voltage is about 100 volts or more, the 

FIG. 28 shows an example of Aiving voltage waveforms data pulse voltage at which the erroneous discharge 
r*imarily related to the sub-field SF4 of the 14th embodi- (erroneous write) is initiated is abruptly increased to a 
ment In this example, me basic driving sequence is almost saturated state. The pre-<lisdiarge pulse voltage is 280 volts 
the same as those of FIGS. 24 and 26. Description will be in this situation. Consequently, in a plasma display panel 
now given of the driving operation in the pre-discharge 45 used in the experiment, the block boundary voltage is set to 
period particularly paying attention to periods TP2-4 to 180 V (=280-100) V or less, thereby advantageously attain- 
TO3-4 ing a satisfactory write characteristic. 

The scanning dectrode (driving waveform W&21) to Furmermore, in a case where the cancel pulse voltage is 
which a pre-<fascharge pulse Pa2of scan block 2 is applied sufficiently lower than the discharge starting voltage 
is adjacent to me s^stainmg electrode » between the scanning electrode and the sustaining electrode 

At the timing of the pre-discharge pulse Pa2, a sustaining inherently associated with the sustaining discharge, the 
pulse Pul is being applied to the sustaining electrode Sulm erroneous discharge can be efficiently avoided by applying 
(driving waveform Wul). As can be seen from FIG. 28, the the cancel pulse to electrodes adjacent to the boundary of the 
sustaining pulse Pul is in phase with the pre-discharge pulse scan block for the pre-discharge, namely, either one of the 
P32. 55 scanning electrodes or the sustaining electrodes. 

Subsequently, at the timing of the pre-discharge erasing As above, in accordance with the present invention, the 
pulse Pb2, a sustaining discharge erasing pulse Fe is applied scanning lines of the plasma display panel are classified into 
to the inning electrodes Sell to Sclm in the in-phase a plurality of scan blocks such that immediately before the 
state. For the subsequent sustaining pulses, the voltage is write discharge period of each scan block, pre-discharge 
reduced to the wall voltage to prevent the sustaining dis- 60 erasing or pre-discharge and pre-discharge erasing is or are 
charge conducted This minimizes, between the scanning lines, the 

Consequently, in the display cells of scan block 1, dis- difference in the state of active particles generated by the 
charge U not caused by the sustaining pulse applied during pre-discharge and pre-discharge erasing and the discrepancy 
the pre-discharge period Tp3-4 of scan block 3. The sus- in the state of wall charge, thereby effectively reducing the 
tauring pulse however functions as a pulse to cancel the 65 characteristic difference in the write discharge, 
pre-discharge pulse voltage of the scanning electrode Sc31 Furmermore, in accordance with the present invention, 
adjacent thereto. active particles generated by the pre-discharge and pre- 
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discharge erasing are intentionally and positively utilized to 
increase the data write speed. As a result, a large-capacity 
full -color POP having about 1000 scanning lines can be 
efficiently driven to display a satisfactory image. As an 
application example of the PDP, there can be implemented 5 
a video display such as a wall-type full-color television set 
having a high resolution. 

Furmciniorc. in the PDP driving method in accordance 
with the present invention, the inning lines of ppp are 
classified into a plurality of scan blocks to provide for each 10 
scan block a short sustaining discharge period immediately 
after a write discharge period. Consequently, a small amount 
of wall discharge created by a weak write discharge is 
converted into a large number of wall charge states after 
sustaining discharge, thereby facilitating transition to the is 
sustaining discharge period for all display cells at the same 
time. 

In addition thereto, pro-discharge erasing or roe-discharge 
and pre-discharge erasing is or are carried out iinrnediatery 
before the write discharge period of each scan block, which 20 
leads to advantages of improvement of efficiency of the 
pre-discharge and prevention of increase in the write voltage 
and the write pulse width. 

In accordance with active particles generated by the 
pre-discharge and pre-discharge erasing are positively uti- 25 
lized to increase the data write speed. Moreover, the pre- 
discharge period is efficiently used as a sustaining discharge 
period to achieve a PPP driving method having a hi gh 
utilization ratio with respect to time. 

Also, the pro-discharge pulse and the pre-discharge eras- 30 
ing pulse are set to be in phase with a sustaining pulse to be 
simultaneously applied together therewith, which prevents 
an erroneous discharge in the scan block boundary. 

Additionally, a cancel pulse which is in phase with the 
pre-discharge pulse and the pre-discharge erasing pulse is 35 
applied to scan blocks not under the prenliscfiarge operation. 
As a result, the erroneous discharge is highly prevented in 
the scan block boundary and in the pertinent scan block. 

Description has been given of the present invention by 
reference to a plasma display panel of a planar discharge 40 
type having a three-electrode structure. However, it is to be 
appreciated that the present invention is applicable to any 
other plasma display panels of an opposing discharge type 
having a two-electrode structure. 
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While me present invention has been described with 
reference to the particular illustrative ernbodiments, it is not 
to be restricted by those ernbodiments but only by the 
appe n ded claims. It is to be appreciated that those skilled in 
the art can change or modify the embodiments without 
departing from the scope and spirit of the present invention. 

What is claimed is: 

1. A method for driving a plasma display panel (PDP) 
with a PDP of an ac discharge memory type, said PDP 
comprising! 

M scanning electrodes (M being an integer) correspond- 
ing to scanning lines of display cells formed on an 
identical plane; 

M sustaining electrodes for sustaining discharge of the 
display cells; 

a plurality of data electrodes disposed to be orthogonal to 
the scanning electrodes and the sustaining electrodes 
for receiving predetermined display data and being 
driven in response thereto to display the data; and 
noble gas filled in a space between the scanning and 

sustaining electrodes and the data electrodes, 
the method comprising the steps of: 
subdividing said M scanning electrodes and said M 
sustaining electrodes respectively equally into N 
scanning electrode groups and N sustaining elec- 
trode groups (N being a positive integer N12); 
assigning a pre-discharge period of an identical time 
zone, a pre-discharge erasing period of the identical 
time zone, and a write discharge period of the 
identical time zone to said N scanning electrode 
groups and said N sustaining electrode groups, 
respectively; and 
setting a fixed period of time after termination of a 
write discharge period corresponding to an N-th 
(final) scanning electrode group and an N-th (final) 
sustaining electrode group as a sustaining discharge 
period common to all of the N scanning electrode 
groups and all of the N sustaining electrode groups 
for reducing a period of time from said pre-discharge 
erasing period to said write discharge period. 
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